The central role of RNA in human development and cognition.
It appears that the genetic programming of humans and other complex organisms has been misunderstood for the past 50 years, due to the assumption that most genetic information is transacted by proteins. However, the human genome contains only about 20,000 protein-coding genes, similar in number and with largely orthologous functions as those in nematodes that have only 1000 somatic cells. By contrast, the extent of non-protein-coding DNA increases with increasing complexity, reaching 98.8% in humans. The majority of these sequences are dynamically transcribed, mainly into non-protein-coding RNAs, with tens if not hundreds of thousands that show specific expression patterns and subcellular locations, as well as many classes of small regulatory RNAs. The emerging evidence indicates that these RNAs control the epigenetic states that underpin development, and that many are dysregulated in cancer and other complex diseases. Moreover it appears that animals, particularly primates, have evolved plasticity in these RNA regulatory systems, especially in the brain. Thus, it appears that what was dismissed as 'junk' because it was not understood holds the key to understanding human evolution, development, and cognition.